The prevalence of overweight and obesity among children, adolescents and adults appears to be increasing, both in Europe and the USA. [1] [2] [3] According to some research data, approximately 31% of children and adolescents (age 6 -19 years) worldwide are overweight, while other studies state that 25% of the adolescent population (age 14 -17) is overweight. 4, 5 Figures are similar for the USA and Europe. 3 Research in Croatia showed 41% of the study population 18 -65 years of age to be overweight. 6 Although there are minor differences, all the studies we reviewed have shown significant proportions of overweight adolescents, with the prevalence increasing over the past 30 years. 1, 7, 8 Together with increasing obesity in this population, it is becoming evident that stigmatisation of overweight adolescents is very common in many settings, including by family members, peers and even educators. 9 Western culture encourages personal responsibility in many walks of life, including control of body weight. [9] [10] [11] [12] [13] Fowler cites a number of studies in the US reporting discrimination against obese adolescents, both by their peers and by others. 14 Obese adolescents are often excluded from the social, sport and other activities of their peer group. 12, 13, 15, 16 The intense psychological, emotional, intellectual and social changes that characterise adolescence make it an extremely vulnerable phase of development, during which numerous subconscious conflicts need to be resolved and both personal identity and adequate socialisation established. [10] [11] [12] [13] 16, 17 Peer acceptance becomes of extreme importance, [16] [17] [18] and peer rejection and stigmatisation may have a profound impact on an adolescent' s psychological status. 19 While belonging to the peer group promotes feelings of safety and securty, peer rejection (real or imaginary), may create feelings of inferiority and low self-esteem. [16] [17] [18] 20 Some studies have shown that obesity may be related to a deterioration in quality of life of adolescent girls. 16, 19 In Western culture, a slim female figure is seen as ideal. Research has shown that adolescent girls are becoming increasingly preoccupied by their body image and burdened with the beauty ideal imposed by the media and society. [11] [12] [13] 21, 22 Body dissatisfaction in adolescent girls may imply development of negative self-perception and self-evaluation, which can result in development of adolescent depression and eating disorders. 12, 13, [22] [23] [24] The need to accept a body image that is changing radically from that of childhood is actualised in the adolescent period. [16] [17] [18] It has been established that in adolescence, popularity in the peer group becomes increasingly dependent on body image. It has also been found that more active adolescents have more positive self-concept. 16, 18, 25, 26 While social relationships with others are very important in the development of self-concept, self-concept does not only result from independent self-evaluation and evaluation of real interactions with others, but also from symbolic interactions, or ideas about possible judgements of others. Also, in the development of self-concept not all people with whom the person has social relationships are equally important. There are 'significant others' , defined as the most important individuals in this development process.
Self-concept is a multidimensional construct. It is defined as individual evaluation of cumulative successes and mistakes, as well Background and objective. Adolescence is considered a critical stage of life, and one during which body image and self-concept are of particular importance for peer acceptance and approval. Body weight may impact on satisfaction or dissatisfaction in adolescent girls' self-concept. The aim of this research was to determine the association between obesity and self-concept among adolescent girls.
Methods. The study sample consisted of 40 overweight (BMI 25 -30) 18-year-old girls in their last year of high school. A further 40 girls of the same age with a BMI of 18 -25 formed a control group. The Offer Self-Image Questionnaire for Adolescents (OSIQ) was used to evaluate their self-concept. Descriptive statistical methods used in analysing the data included calculation of the median and standard deviation of variables, and t-tests were used to compare group differences, with p<0.05 taken as the level of significance.
Results. Statistically significant differences between two groups were found in two components of the OSIQ, sexual attitudes (p=0.044) and psychopathology (p=0.020), but no differences were found in other components such as impulse control, emotional tone, body and self-image, social relations, morals, family relations, mastery of the external world, vocational educational goals and superior adjustment.
Conclusion.
Our results suggest that overweight adolescent girls are less adjusted with regard to their sexual attitudes and present with more psychopathology as measured by the OSIQ compared with their peers of average weight.
Self-concept in overweight adolescents
as subjective evaluation of personal potential. 16 Potentials are not only descriptors of athletic or intellectual capabilities, but of physical characteristics as well. 16, 18, 20 In 1962, Offer constructed the Offer Self-Image Questionnaire for Adolescents (OSIQ) for the purpose of systematic psychological assesment. 27, 28 This self-descriptive questionnaire was intended to evaluate adolescent functioning in many dimensions, as adolescents may be well adjusted in some aspects of their world, while having adjustment problems in others.
27,28

Aims and objectives
The aim of our study was to determine whether there are differences in self-concept between overweight and average-weight female adolescents. Our hypothesis was that overweight adolescent girls and their average-weight peers differ in relation to self-concept, and more specifically that being overweight has a negative impact on the self-concept of adolescent girls.
Subjects and methods
Subjects
The research sample consisted of 80 18-year-old female students in their last year of high school, separated into study and control groups. The study group comprised 40 overweight girls a with body mass index (BMI) between 25 and 30, and the control group 40 girls of average weight with a BMI between 18 and 25.
The study took place during the second half of 2001 in various high schools in the Hrvatsko Zagorje region, north-western Croatia. Only female adolescents, 18 years of age and in the last year of high school, were included, selection criteria being based on BMI measurements. BMI measurements were done on a total of 181 girls, 40 of whom had a BMI of 25 -30 (overweight) and 10 a BMI of <18 (underweight). BMIs for the remaining 131 girls were between 18 and 25 (average weight). Using a random choice method, 40 of the average-weight girls were selected for the control group.
None of the girls who took part in the study had any significant medical conditions, no psychiatric or somatic diagnoses were recorded, their menstrual cycles were regular, and they were not taking regular medication. All signed an informed consent document before entering the study, in accordance with the legislation of the Croatian Ministry of Health. 29 Criteria for inclusion in the study group were overweight female adolescents aged 18 years of age with a BMI of 25 -30, who gave informed consent.
Methods
We evaluated self-concept of study participants using the OSIQ, constructed to measure descriptive aspects of self-image in adolescents from 13 to 19 years of age.
Reliability and validity of the OSIQ have been tested on several studies of US adolescents. Cronbach alpha values, with the scales applied in the group of older adolescents, have been reported as 0.8 -0.88. Reliability of the test-retest type of measurements, taken 6 months apart, has been reported as 0.73 for the entire result of the questionnaire. 16, 27, 30 The discriminatory OSIQ value has been checked in a number of studies, with study samples including healthy, sick, disabled and delinquent adolescents. The OSIQ has also been verified in cross-cultural studies, 16, 27, [31] [32] [33] and in adolescents in Croatia. 34 In the original OSIQ, Offer took into consideration different variables, such as sex, age and the year of testing. We have used the version of the questionnaire adjusted for female adolescents. It consists of 130 items (simple statements), intended to measure adjustments in 11 content areas that are considered important in the psychological world of adolescents. These 11 content areas are grouped in 5 subscales, presenting 5 separate self-aspects: Psychological Self, Social Self, Familial Self, Sexual Self and Coping Self.
Psychological Self (PS) involves the adolescent's emotions, wishes and fantasies. It comprises 3 of the 11 OSIQ content areas. The first content area of the psychological self is impulse control, measuring how strong the adolescent feels while under emotional pressure (e.g. 'Even under pressure I manage to remain calm'). The second content area of the psychological self is emotional tone, measuring the rate of affective harmony and stability. The third content area of the psychological self is bodily self, indicating how the adolescent relates to his/her own body.
Social Self (SS) involves perceived relationships with others, moral perception, and educational and professional goals. It comprises another 3 of the 11 OSIQ content areas: social functioning, ethical values (moral scale, reflecting super-ego development), and vocational attitudes (educational and professional goals -perceived readiness in planning the subject's professional future). This aspect of the self is primarily described by the social functioning scale. The 2 remaining scales measure super ego development (moral scale -ethical values scale) and the adolescent's educational and professional goals and perceived readiness for future planning of a profession (vocational attitudes scale).
Sexual Self (SxS) includes perceived functioning of female adolescent sexuality, with emphasis on instinctive and social behaviour adjustment. Balance with regard to the sexual impulses and their socially acceptable expressions is emphasised. Aspects of adolescents' sexual activity seem to relate strongly to aspects of their home life and scholastic status. They are also likely to have internalised the values of their parents with respect to their own behaviour. According to Offer, 32 in a group of teenagers who perceived their parents as getting along very well, 47% had had intercourse; among those who perceived their parents as not getting along well, 68% had had intercourse. It is therefore evident that the adolescent's home environment has an important effect on sexual behaviour. This aspect of self is measured with the sexual attitudes scale. According to Offer, 27, 28 adolescents are relaxed with regard to sexual attitudes and not afraid of sexual behaviour; they report satisfaction with their body changes, talking of easy transition towards active sexuality. Most adolescents consider it important to have friends of the opposite sex.
Familial Self (FS) involves the field that is, according to Offer, a crucial one and the most responsible for the psychological state of the adolescent. This aspect is measured through the family attitudes (i.e. the attitudes of the adolescent towards the family). Most adolescents in Offer's study 27 considered that major intergenerational conflicts do not exist, and they did not perceive any major problems in the relationships between their parents and themselves.
Coping Self (CS) involves perceived personal abilities to face the difficulties of life. The adaptable coping self comprises 3 OSIQ content areas, the first being self-confidence, i.e. coping with the outside world (how the adolescent copes with imposed assignments), the second mental health and psychopathology, i.e perceived presence of psychopathology in the form of abnormal/ maladaptive behaviour (psychopathological symptoms are listed on a psychopathology scale), and the third self-reliance/optimal adjustment, i.e. coping with themselves, significant others and the world in general ('ego strength measure').
According to Offer, 27, 28 the majority of adolescents deny existence of the psychopathology symptoms. However, a minority of adolescents consider themselves as emotionally empty, with life being just a long line of problems with no solution in sight. This group of adolescents is reported to be confused most of the time about common issues such as functioning in school, and relations within their peer group and friends.
Normal adolescents, according to Offer, 20 are 'adolescents who are free from disturbing physical, psychological, and social signs and symptoms' . Normal adolescents do not experience the psychopathological symptoms listed on the psychopathology scale. Psychopathology includes deviation from adaptive behaviour, deviation from adequate social functioning, and lack of enjoyment in relating to their peer group and family, as well as denial of social values in general. Psychopathology includes psychiatric symptoms and disorders, such as dysphoria, tension, anxiety and personality disorders. It also includes symptoms such as a feeling of shame, when adolescents want to hide in a corner and cry, feelings of not being loved, feelings of feeling confused most of the time, feelings of life being just a long line of problems without adequate solutions, and feelings of fear that are beyond their understanding.
In all the 11 OSIQ content areas, half of the items are formulated as positive and the other half as negative. The adolescent is required to indicate to what extent each statement applies to him or her, choosing from six answers, each of which has a corresponding numerical value, as follows: 1. I completely agree; 2. I agree; 3. I somewhat agree; 4. Not completely true; 5. Not true; 6. I completely disagree. 27, 28 Descriptive statistical methods were used, with the median and standard deviation (SD) of variables calculated. Pairs of means were compared using the t-test, with p<0.05 taken as significant. Table 1 shows that for both groups the highest overall scores were recorded in the FS scale. While median values for all scales ranged between 20 and 30, FS scales in both groups exceeded 40.
Results
The t-tests results showed statistically significant differences between the overweight (trial group) and average-weight (control group) adolescents for two subscales, the SS subscale sexual attitudes (p=0.044) and the CS subscale psychopathology (p=0.020).
Discussion and conclusions
Our results lead us to conclude that the overweight adolescent girls who participated in our study seem to be less comfortable in terms of their sexual attitudes and to perceive that they have more symptoms of psychopathology than their peers of average weight. Specifically, the overweight girls feel intimidated by their sexual impulses, dislike their body changes (feeling negative about their own bodies, and convinced that they are unattractive), are negative about their secondary sexual characteristics (e.g. thinking that their breasts are too large), feel confused about body boundaries, experience difficulties with the transition to active sexuality, and do not consider having intimate friends to be important. Psychopathological symptoms reported by the overweight girls include fear of being ridiculed, feelings of confusion and emotional emptiness.
We were not able to compare our results with similar research, as we have not been able to identify any published studies in which the OSIQ has been used for a similar population and with same hypothesis. Subjects in previous studies that have used the OSIQ have included adolescent girls suffering from depression, with divorced parents, and prior to their first employment. Others have used the questionnaire to study the impact of key life factors and a disturbed self-image, e.g. in adolescents suffering from anorexia or bulimia, suicidal adolescents, or adolescents in migrating populations. [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] Studies using the Youth Self Report, SDQ, YEDE-Q, EES-C and SRQ-20 reported overweight male and female adolescents as having psychopathological symptoms, suffering more from mental disorders, and reporting body dissatisfaction and problems in psychosocial functioning. [45] [46] [47] [48] [49] The inadequate adjustment in sexual attitudes revealed by the overweight adolescent girls in our study could be a result of dissatisfaction with their bodies, resulting in feelings of unattractiveness in comparison with the cultural 'standards' imposed by Western society. 11, 12, 21, 22, 25 Adolescent girls are reported to be preoccupied with their body weight and body image. 11, 12, 14, 16, 25 They strive to achieve socially imposed 'ideal' body proportions, valuing themselves only in relation to their appearance. [11] [12] [13] 16, 22, 25, 26 Some studies point out that overweight female adolescents suffer from low self-esteem, which can be related to their concept of body image. [11] [12] [13] Several studies report the impact of body image on selfconcept to be much stronger in female than in male subjects. 11, 12, 16, 22, 24 It has been observed that self-concept directly correlates with their perception of their personal attractiveness. 16, 22 In Western culture, obesity is viewed as an abnormal and therefore stigmatised condition, and this can lead to marginalisation of obese people. 9, 10, 11, 16 With regard to the cultural perceptions of body image mentioned above, our study suggests that differences on the psychopathology scale may be interpreted in relation to dissatisfaction with body image and negative self-image of overweight adolescent girls, who feel that they are being negatively perceived by others.
As they develop, adolescent girls continually compare themselves with their peers. This may lead to severe frustration when a girl sees herself as significantly different from other girls. [11] [12] [13] 16 The psychopathology scale in the OSIQ underlines the status of overweight adolescent girls: with their fear of being ridiculed by others, feelings of confusion and guilt, and exaggeration of the size of their sexual organs, overweight adolescent girls may experience strong feelings of inadequacy, and feel that they need to hide away. 27, 28 With Western culture holding overweight persons responsible for their appearance, they are not only accused of having poor self-control, but are often discriminated against and treated as incompetent. 9, 10, 12, 16 The fact that overweight adolescent girls and their averageweight peers differ significantly with regard to the sexuality and psychopathology scales of the OSIQ partially confirms our hypothesis that differences in self-concept do exist between the two groups. Statistically significant differences in other aspects of the OSIQ might be lacking because body image dissatisfaction and body image comparisons with peers are the key factors responsible for differences in OSIQ sexuality and psychopathology scales.
In contrast to the above, other components of self-confidence primarily depend on chronological age and how unconscious conflicts of the adolescent period, not limited by appearance and body image perception, are dealt with. 18, 32 These conflicts become the most important source of identity crisis. Difficulty in achieving a well-balanced self-image, along with social pressures, often damages self-confidence, which improves only later in adolescence. A limitation of our study is the relatively small sample size. For this reason, we believe that our findings should not be applied to the broader population of overweight adolescent girls. Those doing further research in this field should increase the number of study participants, include male adolescents, and extend the age of adolescents taking part in the study.
